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(76DQGZKDWWKH0HPEHU6WDWHVPXVWDFKLHYHRXWVLGHRIWKH(767KH(76VHFWRUZLOOGHOLYHUUHGXFWLRQLQ
*+*LQDQGWKHQRQ(76VHFWRU±ERWKFRPSDUHGWR7KHSROLF\IUDPHZRUNLVEDVHGRQIXOO
LPSOHPHQWDWLRQRIWKHWDUJHWVDQGIDLUVKDULQJRIHIIRUWVEHWZHHQ0HPEHU6WDWHVDFFRUGLQJWRWKHLUVSHFLILF
FLUFXPVWDQFHVDQGFDSDFLWLHV>@
/DWYLD¶V FRPPLWPHQW IRU WKHQRQ(76VHFWRUV LV WKDW HPLVVLRQVPD\EH LQFUHDVHGE\EHWZHHQDQG
(8(76VFRSH±H[FOXGLQJDYLDWLRQDQGLQWKH\FDQQRWH[FHHG0W&2HT7KRXJKLWLV
SURMHFWHGWKDWXQGHUWKH³VFHQDULRZLWKRXWDGGLWLRQDOPHDVXUHV´LQ*+*HPLVVLRQVLQWKHQRQ(76VHFWRUZLOO
LQFUHDVHE\DVFRPSDUHGWRWKH\HDUWKH\ZLOOQRWH[FHHGWKHDQQXDOHPLVVLRQDOORFDWLRQ7KHDPRXQWRI
SURMHFWHG*+*HPLVVLRQVXQGHUWKH³VFHQDULRZLWKDGGLWLRQDOPHDVXUHV´LVE\ORZHULQWKH\HDUWKDQWKH
SURMHFWHGHPLVVLRQVXQGHUWKH³VFHQDULRZLWKH[LVWLQJPHDVXUHV´8SWRRIWRWDO*+*HPLVVLRQVLQ/DWYLDDUH
JHQHUDWHGIURPQRQ(76VHFWRUVWUDQVSRUWDJULFXOWXUHZDVWHPDQDJHPHQWDQGHQHUJ\DQGLQGXVWU\QRWLQFOXGHGLQ
(76 >@/DWYLDQQRQ(76 VHFWRUJRDO KDYHQRW\HW EHHQSURSRVHG EXW WDUJHW FDQEH H[SHFWHGDURXQG
GHFUHDVHIURP\HDUOHYHOV
,Q  0DUFK  &DELQHW RI 0LQLVWHUV DGRSWHG QHZ /DWYLD¶V (QYLURQPHQWDO 3ROLF\ 6WUDWHJ\ ±´
6WUDWHJ\ >@ 7KH 6WUDWHJ\ LV WKH QDWLRQDO OHYHO SODQQLQJ GRFXPHQW IRU WKH HQYLURQPHQWDO VHFWRU WKDW LQFOXGHV
GLUHFWLRQV IRU ORZFDUERQ SROLFLHV GHYHORSPHQW ORZFDUERQ WHFKQRORJ\ LPSOHPHQWDWLRQ DQG VXVWDLQDEOH ODQG
PDQDJHPHQW LQ IDUPLQJ+HUH DUH VRPHRI WKH WRSLFDO SUREOHPV IRU HQVXULQJ*+*HPLVVLRQV UHGXFWLRQ DQG&2
UHPRYDOVROYLQJRIZKLFKUHTXLUHVLPSOHPHQWDWLRQRIGHILQLWHSROLF\LGHQWLILHGLQWKH6WUDWHJ\

x /DFN RI XQLILHG SROLF\ IRU OLPLWLQJ *+* HPLVVLRQV FRQFHUQLQJ DFWLRQV QRW LQFOXGHG LQ WKH (8 (76
LQDGHTXDWH LQWHJUDWLRQRIFOLPDWHSROLF\REMHFWLYHV LQVHSDUDWHVHFWRUVSROLF\SODQQLQJGRFXPHQWVVXSSRUW
LQVWUXPHQWVDQGPHDVXUHVWDNHQHVSHFLDOO\LQWKHDJULFXOWXUHDQGWUDQVSRUWVHFWRUV
x 1RGLUHFWLRQVKDYHEHHQGHYHORSHGIRUSURPRWLQJORZFDUERQHFRQRP\
x ,QVXIILFLHQW HFRQRPLF DQG WHFKQLFDO MXVWLILFDWLRQ RI VXSSRUW PHFKDQLVPV DQG PLVDOLJQPHQW RI HFRQRPLF
LQVWUXPHQWVKDPSHUWKHSURPRWLRQRIZLGHUXVHRIUHQHZDEOHHQHUJ\UHVRXUFHV>@

7KHUHKDGEHHQPDQ\UHVHDUFKSDSHUVDQGSURMHFWVDORWRIPHDVXUHVKDGEHHQSURSRVHG±ZKDWLVWKHH[SODQDWLRQ
IRU WKH ODFN RI XQLILHG SROLF\" ,V LW SRVVLEOH WR LQGLFDWH FRPPRQ VRFLRHFRQRPLF LQGLFDWRUV WR FRPSDUH GLIIHUHQW
VWXGLHVLQWKHILHOG":KDWPD\EHRWKHUUHDVRQVZK\SROLF\IRUOLPLWLQJ*+*DQGSURPRWLQJORZFDUERQVWUDWHJ\LV
FRQVLGHUHGLQVXIILFLHQW"
0HWKRG
,Q WKLV DUWLFOH ZH DQDO\]H WKH UHVHDUFK GRQH LQ /DWYLD LQ *+* DEDWHPHQW ILHOG FRPSDUH LW ZLWK VLPLODU
LQYHVWLJDWLRQVDQGWU\WRILQGRXWUHDVRQVZK\LWLVGLIILFXOWWRLPSOHPHQWORZFDUERQVWUDWHJLHVLQWKHSROLF\PDNLQJ
SURFHVV7KHPDLQIRFXVRIWKLVUHVHDUFKZDVRQVXVWDLQDELOLW\LQGLFDWRUVGHVFULELQJWKHSURFHVVHV
/RJLFDO IUDPHZRUN RI PRGHOOLQJ PHWKRGRORJ\ GHVFULEHG LQ >@ ZDV XVHG DV H[DPSOH IRU WKH DQDO\VLV RI
LPSRUWDQFHRIFOLPDWHFKDQJHDQGRWKHUVXVWDLQDELOLW\LQGLFDWRUVDWGLIIHUHQWVWDJHVRIPRGHOOLQJ7KHILQGLQJVPD\
EHUHOHYDQWWRRWKHUPRGHOOLQJPHWKRGRORJLHV
,IZHZDQW WR XVH LQGLFDWRUV IRU WKH SROLF\ SODQQLQJ SURFHVV LW LV LPSRUWDQW WR KDYH DQVZHUV WR WKH IROORZLQJ
TXHVWLRQV$UH WKH LQGLFDWRUVVXIILFLHQWO\GHVFULEHG"&DQWKH LQGLFDWRUVEHXVHGRXWVLGH WKHSDUWLFXODUPRGHO"&DQ
WKHLQGLFDWRUVEHXVHGLQGLIIHUHQWVHFWRUVIRUH[DPSOHWRFRPSDUHPHDVXUHVLQGLIIHUHQWQRQ(76VHFWRUV±HQHUJ\
WUDQVSRUWZDVWHDJULFXOWXUH"&DQZHXVHWKHVDPHLQGLFDWRUVWRDVVHVVDQGFRPSDUHPHDVXUHVDLPHGWRUHDFKRWKHU
WDUJHWV IRU H[DPSOH HQHUJ\ HIILFLHQF\ WDUJHWV" &DQ ZH XVH WKH LQGLFDWRUV WR DVVHVV KRZ WKH VDPH PHDVXUHV
FRQWULEXWHIRUUHDFKLQJGLIIHUHQWWDUJHWV±IRUH[DPSOHQRQ(76HQHUJ\HIILFLHQF\DQGUHQHZDEOHHQHUJ\WDUJHWVWR
DFKLHYH PD[LPDO V\QHUJ\" 'R ZH KDYH LQGLFDWRUV WR DVVHVV RWKHU SRVLWLYH RU QHJDWLYH LQIOXHQFHV RI SURSRVHG
PHDVXUHVLQFOXGLQJDVVHVVPHQWHFRORJLFDOHFRQRPLFVRFLDODQGSRVVLEO\HYHQFXOWXUDOVXVWDLQDELOLW\"
$UH WKH SURSRVHG PHDVXUHV HFRQRPLFDOO\ DQG WHFKQLFDOO\ IHDVLEOH" ,V WKH SROLWLFDO IHDVLELOLW\ RI SURSRVHG
PHDVXUHVDVVHVVHG±IRUH[DPSOHIRVVLOHQHUJ\WD[YHUVXVUHQHZDEOHHQHUJ\VXEVLGLHV"
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7KHXVXDOSUREOHPLVWKDWFRVWVIRUUHDFKLQJFRQFUHWHWDUJHWIRUH[DPSOHQRQ(76WDUJHWPD\VHHPIHDVLEOHLI
WDNHQ VHSDUDWHO\ EXW LWPD\ EH GLIIHUHQW LI WKHUH DUH VHYHUDO WDUJHWV VKRXOG EH UHDFKHG7KHTXHVWLRQVPHQWLRQHG
DERYHDUHDGGUHVVHGLQ)LJ±SURSRVDOIRULPSURYHPHQWVRIDVVHVVPHQWPHWKRGRORJ\

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
)LJ/RJLFDOIUDPHZRUNIRUDVVHVVPHQWRILQGLFDWRUVDQGSURSRVHGPHDVXUHV
8QFHUWDLQW\RISURSRVHGPHDVXUHVDQGLQVXIILFLHQF\RIUHVRXUFHVWRLPSOHPHQWGLIIHUHQWWDUJHWV WKHUHDUHRWKHU
FRQVWUDLQWVRILPSOHPHQWLQJSROLF\RSWLRQV
5HVXOWVDQGGLVFXVVLRQ
,Q5LJD7HFKQLFDO8QLYHUVLW\VFLHQWLVWVHODERUDWHGFRPSUHKHQVLYHSODQIRU/DWYLDQUHQHZDEOHHQHUJ\
VHFWRU DQG HQHUJ\ HIILFLHQF\ LPSURYHPHQWV >@ 7KH UHVXOWV RI WKH ILQGLQJV ZHUH GHEDWHG ERWK LQ WKH VFLHQWLILF
FRPPXQLW\DQGDPRQJSROLF\PDNHUVKRZHYHUWKHSODQZDVQRWWDNHQLQWRDFFRXQWIRUSROLF\SODQQLQJSXUSRVHV
)XUWKHU DQDO\VLV E\ 5LJD 7HFKQLFDO 8QLYHUVLW\ WHDP ZDV PDLQO\ GHYHORSHG XVLQJ V\VWHP G\QDPLFV PHWKRG
$FFRUGLQJWR>@WKHNH\IRFXVVKRXOGEHSODFHGRQ

x ,PSURYLQJHQHUJ\HIILFLHQF\SURGXFWLRQWUDQVPLVVLRQDQGHQGXVH
x 5HGXFWLRQRISHDNORDGLQWKHHOHFWULFLW\GLVWULEXWLRQV\VWHP
x ,QFUHDVHGXVHRIELRPDVVDQGELRJDVFRJHQHUDWLRQV\VWHPVDVZHOODVELRJDVLQWKHWUDQVSRUWVHFWRU
x ,QFUHDVHGXVHRIUHQHZDEOHHQHUJ\LQGLVWULFWDQGLQGLYLGXDOKHDWLQJ
x %URDGHUXVHRIRWKHUUHQHZDEOHVRXUFHVLQFOXGLQJZLQGHQHUJ\

,W ZDV FRQFOXGHG WKDW LW LV QHFHVVDU\ WR HODERUDWH D IOH[LEOH VWUDWHJ\ ZKLFK FRQVLGHUV DOVR D WHFKQRORJLFDO
GHYHORSPHQW
7KHUHVXOWVRI>@VKRZWKDWHQHUJ\LQWHQVLW\GHFUHDVHLQ/DWYLDLVPRUHDWWULEXWHGWRWHFKQRORJ\LPSURYHPHQWV
WKDQWRVWUXFWXUDOFKDQJHVDQGPDLQGULYHUVDWVHFWRULDOOHYHODUHPDQXIDFWXULQJWUDQVSRUWDWLRQDQGVWRUDJHVHFWRUV
ZKLOH WKH PRVW SUREOHPDWLF HQHUJ\ VHFWRUV DUH FRQVWUXFWLRQ PLQLQJ DQG TXDUU\LQJ DQG PLQRU LPSURYHPHQWV
REVHUYHGLQDJULFXOWXUHIRUHVWU\DQG¿VKLQJVHFWRUV
$V\VWHPG\QDPLFVDSSURDFK>@ZDVDSSOLHGWRVLPXODWHGHYHORSPHQWRIHOHFWULFLW\VHFWRULQWKHUHJLRQXQGHUWKH
H[LVWLQJSROLF\GHVLJQE\5HVXOWVVKRZWKDWUHQHZDEOHUHVRXUFHVKDVWKHVLJQLILFDQWSRWHQWLDOWRFRQWULEXWHWR
WKHHOHFWULFLW\JHQHUDWLRQEDODQFH LQ WKH ORQJWHUP LQFDVH WKHFRVWRIHOHFWULFLW\SURGXFHGIURPUHQHZDEOHHQHUJ\
VRXUFHV FDQ EH FRPSHWLWLYH ZLWK WKH HOHFWULFLW\ FRVW IURP WKH QDWXUDO JDV ,W ZDV FRQFOXGHG E\ WKH DXWKRUV WKDW
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SUHVHQFHRIDGGLWLRQDO VXSSRUWPHDVXUHV VXFKDVD IHHGLQ WDULII IRUHOHFWULFLW\ IURPUHQHZDEOHHQHUJ\VRXUFHVRU
WD[HVLVYLWDOWRHQVXUHWKHGHVLUHGWUDQVLWLRQ7KHSRWHQWLDOWRUHGXFHFDUERQGLR[LGHHPLVVLRQVIURP/DWYLDQSRZHU
VHFWRUZDVFDOFXODWHGE\DURXQGE\FRPSDUHGWRGHPRQVWUDWLQJVLJQL¿FDQWSRWHQWLDORIWKHSRZHU
VHFWRUWRFRQWULEXWHWRORZFDUERQHFRQRP\
$QDO\VLVRIPDLQQRQ(76VHFWRUVZDVFDUULHGRXWLQ>@7KHREWDLQHGUHVXOWVVKRZWKDWZLWKWKHH[LVWLQJSROLF\
IUDPHZRUNZLWKRXWDGGLWLRQDOPHDVXUHVLQ*+*HPLVVLRQVZRXOGLQFUHDVHE\DERYHWKHOHYHO
'LVWULFWKHDWLQJVHFWRUHYDOXDWLRQDQGDQDO\VLVRIWKHSROLF\LQVWUXPHQWVKDVVKRZQ>@WKHQHFHVVDU\RIDPL[RI
SROLF\ LQVWUXPHQWV 7KH KLJKHVW UHVXOWV LQ LQFUHDVLQJ LQVWDOOHG FDSDFLW\ DFFRUGLQJ WR WKH SURSRVHGPRGHOZLOO EH
REWDLQHGE\FRPELQLQJULVNUHGXFLQJPHDVXUHVZLWKVXEVLGLHVWKXVDFKLHYLQJWHFKQRORJ\FKDQJH,WZDVSURSRVHGWR
HQFRXUDJHWKHFKRLFHRIZRRG¿UHGWHFKQRORJLHVDQGWRSURYLGHPRUHIXQGLQJIRULQYHVWPHQWV6WLOOWKHORFDOZRRG
UHVRXUFHV SRWHQWLDO LV QRW IXOO\ H[SORLWHG VR D VXVWDLQDEOH LQFUHDVH RI ORFDO ELRPDVV UHVRXUFH LQ /DWYLDQ KHDWLQJ
VHFWRULVIRUHVHHQE\WKHDXWKRUV
6\VWHPG\QDPLFVZDVXVHG >@ WR LQYHVWLJDWHSRWHQWLDO IHHGEDFNV LQ DQDJULFXOWXUDO V\VWHPZLWK UHVSHFW WR WKH
DPRXQWRIJUHHQKRXVHJDVHV *+*HPLWWHG7KHPRGHOZDVSURSRVHGDVVXSSRUW WRRO IRUDVVHVVPHQWRIGLIIHUHQW
PHDVXUHVDQGGHFLVLRQRQWKH*+*HPLVVLRQOHYHO7KHUHVXOWVREWDLQHGZHUHFRPSDUHGWR WKHQRQ(76HPLVVLRQ
WDUJHWVIRUDQG7KHUHVXOWVVKRZHGWKDWLQDJULFXOWXUDOVHFWRUPD\EHWKHPRVWSUREOHPDWLFIRUUHDFKLQJ
WDUJHWZLWKFRQWLQXDWLRQRIWKHKLVWRULFDOO\REVHUYHGWHQGHQF\RIGHYHORSPHQW
7KH UHVXOWVRIPRGHOOLQJ LQDOOPDLQQRQ(76VHFWRUV DJULFXOWXUH WUDQVSRUWHQHUJ\ZDVWHZHUH LQFOXGHG LQ WKH
UHSRUWIRUSROLF\PDNHUV>@RQ*+*HPLVVLRQIRUHFDVWVDQGSURSRVHGPHDVXUHVLQQRQ(76VHFWRUIRUDQG
6FLHQWLVWVLQ/DWYLDQ,QVWLWXWHRI3K\VLFDO(QHUJHWLFVDWWKHVDPHWLPHZRUNHGZLWKVLPLODUWDVNVXVLQJ0$5.$/
/DWYLDPRGHO>@$QDO\VLVRIWKHILQDOHQHUJ\FRQVXPSWLRQLQWKH/DWYLDQKRXVHKROGVHFWRULQGLFDWHV>@WKDWQR
VLJQLILFDQWLQFUHDVHLQWKHELRPDVVVKDUHFRXOGEHH[SHFWHGLQWKHIXWXUHGXHWRDOUHDG\UHDFKHG³VDWXUDWLRQ´,WZDV
FRQFOXGHG WKDW WDUJHWHG HIIRUWV IRFXVHGRQSKDVLQJLQ WKH HIILFLHQW ELRPDVV FRPEXVWLRQERLOHUV LQKRXVHKROGV DUH
HVSHFLDOO\ LPSRUWDQW'HYHORSPHQW RI1DWLRQDO5HJXODWLRQV UHJDUGLQJ SHUIRUPDQFH DQG HPLVVLRQ OLPLWV RI VPDOO
VFDOHKRXVHKROGFHQWUDOKHDWLQJERLOHUVDORQJZLWKWKHLUODEHOOLQJDUHLPSRUWDQWLQVWUXPHQWVHVSHFLDOO\LQWKHFRQWH[W
RI V\QHUJ\ EHWZHHQ WKH JRDOV RI D QDWLRQDO FOLPDWH SROLF\ DQG WKH FOHDQ DLU SROLF\ )LQGLQJV RQ ELRPDVV VKDUH
VDWXUDWLRQFRQWUDGLFWZLWKWKHIRUHFDVWLQ>@7KHUHVXOWVRI>@VKRZWKDWLQ±VLPLODUWRWKHSUHVHQWWLPH±WKH
URDGWUDQVSRUWVHFWRUZLOOFRQVXPHDVXEVWDQWLDOSURSRUWLRQRIIRVVLOIXHORLOSURGXFWVLQWKHWRWDOSULPDU\HQHUJ\
FRQVXPSWLRQ WKXV SOD\LQJ D VLJQLILFDQW UROH LQ WKH DFKLHYHPHQW RI JUHHQKRXVH JDV HPLVVLRQV UHGXFWLRQ LQ
FRPSOLDQFHZLWKWKHQDWLRQDOOLPLWVVHWIRUWKHQRQ(76EUDQFKHVLQ/DWYLD
$OWKRXJKERWKUHSRUWV>@VKRZHGSDUWLDOO\VLPLODUUHVXOWVZLWKVRPHGLIIHUHQFHVLQGLFDWHGDERYH±VKRZLQJ
SRWHQWLDOIRU*+*UHGXFWLRQVLQDOOVHFWRUVDQGLQGLFDWLQJFROOLVLRQRISRVVLEOHQRQ(76WDUJHWDQGDJULFXOWXUDO
GHYHORSPHQWSODQVLQGLFDWHGLQQDWLRQDOGHYHORSPHQWVWUDWHJ\GRFXPHQWVWKHSURSRVHGPHDVXUHVZHUHQRWHODERUDWHG
LQSODQQLQJGRFXPHQWV6RFLRHFRQRPLFLQGLFDWRUVXVHGLQ>@ZHUHFRVWDQGVWDWHH[SHQGLWXUHVGLYLGHGWRFRQFUHWH
DFWLRQV DQG*+*FXPXODWLYH HPLVVLRQ DEDWHPHQW LQ QRQ(76 VHFWRUV ,Q >@ WKH LQGLFDWRUVZHUH&2 DEDWHPHQW
FRVWV(85W&2DQG*+*DEDWHPHQWFRVWVRI*'3KDYHEHHQXVHG0$5.$/PRGHODOORZVWRSURGXFHPDUJLQDO
DEDWHPHQWFRVW0$&FXUYHKRZHYHUWKLVUHOHYDQWIRUWKHFRQFUHWHPRPHQWDQGFRQFUHWHDVVXPSWLRQVZKLFKLVD
SUREOHPIRUFRQFUHWHSROLF\DFWLRQVZKLFKFDQIROORZRQO\DIWHUVRPHWLPH6\VWHPG\QDPLFVPHWKRGFDQ¶WSURGXFH
0$& FXUYH DXWRPDWLFDOO\ EXW LQ SULQFLSOH LW LV SRVVLEOH WR GHYHORS LW XVLQJ WKLV PHWKRG ,I VR ± UHVXOWV IURP
0$5.$/V\VWHPG\QDPLFVDQGSUREDEO\VRPHRWKHUPRGHOVFDQEHFRPHPRUHFRPSDUDEOH
7KHDXWKRUVRI>@KDYHDQDO\]HGWKHPRVWFRPSUHKHQVLYHOLVWRIVXVWDLQDELOLW\LQGLFDWRUVZKLFKZHUHGLYLGHGDV
HFRORJLFDO HFRQRPLF VRFLDO DQG HYHQ FXOWXUDO VXVWDLQDELOLW\ LQGLFDWRUV 7KH DXWKRUV FRQFOXGH WKDW WKHUH LV
DEXQGDQFHRIDOONLQGRIVXVWDLQDELOLW\LQGLFDWRUV$OWKRXJKDXWKRUVORRNHGPDLQO\LQIRUHVWU\VHFWRUPRVWRIWKHVH
LQGLFDWRUV PD\ EH XVHG DOVR LQ RWKHU DUHDV +RZHYHU ODFN RI SURFHGXUHV DQG PHWKRGRORJLHV DV ZHOO DV ORFDO
VXVWDLQDEOHGHYHORSPHQWJRDOVLWLVGLIILFXOWWRXVHWKHVHLQGLFDWRUV,WLVDOVRPHQWLRQHGWKDWLPSRUWDQFHDQGZHLJKW
RISDUWLFXODULQGLFDWRUVGHSHQGVRQORFDOJHRJUDSKLFDODQGVRFLDOFLUFXPVWDQFHV
2WKHUDXWKRUVSURSRVHQRWRQO\FRPSUHKHQVLYHVHWRI LQGLFDWRUVEXWDOVRPHWKRGRORJ\$XWKRUVRI>@UHYLHZ
HQHUJ\VXVWDLQDELOLW\LQGLFDWRUVIRUORFDOHQHUJ\SODQQLQJDVZHOODVPHWKRGRORJ\DGRSWHGIRUWKHGHYHORSPHQWRIWKH
IUDPHZRUNRIVXFKLQGLFDWRUV,Q>@PHWKRGRORJ\FRQVLGHULQJHFRORJLFDOHFRQRPLFDQGVRFLDOLPSDFWRIELRPDVV
SURMHFWVLVSURSRVHG
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$XWKRUVRI >@ DOJRULWKP IRU HYDOXDWLRQRI WUDQVLWLRQ WR D ORZFDUERQ VRFLHW\ZKLFK LQFOXGH UHVXOWVEDVHG
HYDOXDWLRQLQGLFDWRUPHWKRG+RZHYHUWKHLQGLFDWRUVIRUWKLVPHWKRGFDQDOVREHLPSURYHG
,QVXIILFLHQF\RIFRUUHVSRQGLQJHQHUJ\FRVWLQGLFDWRUVLVPHQWLRQHGLQ>@±LQFRQWUDU\WRGLIIHUHQWHQHUJ\SULFH
LQGLFDWRUV ,W ZDV FRQFOXGHG WKDW HFRQRPLF SHUVSHFWLYH RI HQHUJ\ SROLF\ ± RIWHQ IRFXVHGPDLQO\ RQ FRPSHWLWLYH
HQHUJ\ SULFHV ± VWLOO ODFNVPDFURHFRQRPLF DQG DJJUHJDWHPHDVXUHV ,W ZDV VWDWHG WKDW DSSOLFDWLRQ RIPHDQLQJIXO
HQHUJ\FRVW LQGLFDWRUVZRXOGKHOS WRDQDO\]H WKHHQHUJ\FRVWEXUGHQVDQG LPSURYHDQDO\VLV LQ WKHDUHDRI HQHUJ\
HFRQRPLFVDQGSROLF\ >@6WLOO WKH WDVN WRFRPSDUH VRFLDODQGHFRQRPLF LPSDFWRIPHDVXUHVQRWRQO\ LQHQHUJ\
VHFWRU EXW DOVR DPRQJ GLIIHUHQW QRQ(76 VHFWRUV PD\ EH HYHQ PRUH GLIILFXOW WDVN $FFRUGLQJ WR WKH OLWHUDWXUH
DQDO\VLVLWVHHPVGLIILFXOWHYHQWRLGHQWLI\WKHPRVWFRPPRQO\XVHGLQGLFDWRUV
,QVXIILFLHQF\RIFRPPRQO\DJUHHGLQGLFDWRUVLVQRWWKHRQO\UHDVRQZK\WKHVFLHQWLILFILQGLQJVDUHQRWLQWHJUDWHG
LQSROLF\SODQQLQJ7KHRWKHUPDMRUSUREOHPLVXQFHUWDLQW\
$XWKRUV RI >@ LQGLFDWH WKDW NQRZOHGJH DERXW WKH FRQVHTXHQFHV RI FOLPDWH FKDQJH LQFOXGLQJ VRFLDO DQG
HFRQRPLF FRQVHTXHQFHVZLOO VWLOOPRUH OLNHO\ EH LQVXIILFLHQW WKHQH[W IHZGHFDGHV7KH\SURSRVHQHFHVVLW\ WRGR
PRUHIRU LQWHJUDWLRQRIXQFHUWDLQW\LQFOLPDWHVFLHQFHDQGHYDOXDWLRQRIFOLPDWHLPSDFWV(VWLPDWHVRI LPSDFWVIRU
FHUWDLQWHUULWRU\EDVHGRQO\RQSURMHFWLRQVIURPRQHFOLPDWHPRGHOFDQQRWSURYLGHWKHQHFHVVDU\LQIRUPDWLRQ0DQ\
VLJQLILFDQW XQFHUWDLQWLHV IRU H[DPSOH DERXW GHYHORSPHQW RI DEDWHPHQW WHFKQRORJLHV JOREDO HFRQRP\ ORQJ WHUP
WUHQGV DQG WKH DGDSWDWLRQ SRVVLELOLWLHV RI IXWXUH VRFLHWLHV PD\ QRW EH FUHGLEO\ SUHGLFWHG 6WLOO DFFRUGLQJ WR WKH
H[LVWLQJLQIRUPDWLRQRQFOLPDWHFKDQJHLWLVDVHULRXVSUREOHPWKDWUHTXLUHVLPPHGLDWHDFWLRQDQGXQFHUWDLQW\LVQRW
DQH[FXVH(FRQRPLVWVVKRXOGDVVHVVWKHHFRQRPLFDQGVRFLDOLPSDFWRIFOLPDWHSROLFLHVZLWKWKHEHVWH[LVWLQJWRROV
WRSURYLGHJXLGDQFHWRSROLF\FKRLFHV6WLOORWKHUPHWKRGVWKDQXVHGIRUHYDOXDWLRQRIVPDOOVFDOHSURMHFWVZLWKZHOO
GH¿QHGFRQVHTXHQFHVQHHGWREHXVHGDQGGHYHORSHG5HJDUGLQJGLIIHUHQWPRGHOVLWZDVVWDWHGWKDWDSSURDFKHVXVHG
FDQ OHDG WR UDGLFDOO\ GLIIHUHQW SROLF\ RSWLRQV >@ 6R FRPPRQ VXVWDLQDELOLW\ LQGLFDWRUVPD\ EH D EHQHILW IRU WKH
FRPSDULVRQRIGLIIHUHQWUHVXOWVDQGGHFLVLRQPDNLQJ
&RQFOXVLRQ
/DFNRI FOHDU VRFLRHFRQRPLF LQGLFDWRUVEHVLGHV WKHXQFHUWDLQW\RI WKH UHVXOWVPDNHVPRUHGLIILFXOW WR FRPSDUH
GLIIHUHQW UHVXOWVDVZHOODVDVVHVVDQG LQWHJUDWH WKHSURSRVHGPHDVXUHV LQSROLF\GRFXPHQWV+RZHYHUXQFHUWDLQW\
VKRXOG QRW EH H[FXVH IRU GHOD\LQJ DFWLRQ KLJKOLJKWLQJ WKH LPSRUWDQFH RI XQLILHG VRFLRHFRQRPLF LQGLFDWRUV
GHVFULELQJWKHSURFHVVHV
)XUWKHUZRUNLVQHFHVVDU\IRUGHYHORSPHQWRISDUWLFXODUFOLPDWHFKDQJHDQGRWKHUVXVWDLQDELOLW\LQGLFDWRUVZKLFK
DUHUHOHYDQWDQGPHDVXUDEOHDQGDVPXFKDVSRVVLEOHDJUHHGEHWZHHQGLIIHUHQWPRGHOOLQJDQGUHVHDUFKJURXSV7R
FRQYLQFHGHFLVLRQPDNHUVLWLVLPSRUWDQWWKDWVLPLODUUHVXOWVDUHREWDLQHGXVLQJGLIIHUHQWPHWKRGV
5HJDUGLQJPHDVXUHVIRUUHDFKLQJFRQFUHWHWDUJHWVIRUH[DPSOHQRQ(76WDUJHWRWKHUWDUJHWVDQGSROLFLHVVKRXOG
EH WDNHQ LQWR DFFRXQW WR HODERUDWH PRUH FRVW HIIHFWLYH PHDVXUHV )RU H[DPSOH ELRORJLFDO UHVRXUFHV VKRXOG EH
DQDO\]HG QRW RQO\ IURP WKH SRLQW RI YLHZRI HQHUJ\ SROLF\ EXW IRU WKH GHYHORSPHQW RI ELRHFRQRP\ZLWK ELJJHU
SRVLWLYHLQIOXHQFHWRJURZWK
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